Pragmatic studies indicate that a substantial number of depressed patients do not remit with current first-line antidepressant treatments and after two failed treatment steps the chance of remission with subsequent therapies is around 15%. This paper focuses on current evidence for pharmacological treatments in resistant depression as well as possible future developments. For patients who have failed to respond to two antidepressant trials, augmentation with atypical antipsychotic drugs, specifically quetiapine and aripiprazole, has the best evidence for efficacy, though older treatments such as lithium and triiodothyronine still have utility. The striking antidepressant effect of ketamine in resistant depression has stimulated research into glutamatergic compounds; however, capturing the efficacy of ketamine with drugs suitable for continuous use has proved challenging. Growing knowledge of the pathophysiological role of inflammation in depression offers great opportunities for future treatment in terms of repurposing anti-inflammatory agents from general medicine and pre-treatment stratification of those depressed patients in whom such interventions are likely to be beneficial. Finally an older drug, the dopamine receptor agonist pramipexole, if used carefully may well improve the prospects of depressed patients who are refractory to current approaches.
Introduction
Depression, unresponsive to psychological and pharmacological treatment is a common problem in both primary care and psychiatric practice. Progress in this area in recent years has been modest at best, in part because of the withdrawal of much of the pharmaceutical industry from the development of new psychotropic drugs. In these circumstances, pharmacological innovation has had to rely on repurposing available treatments and using what we have as effectively as possible. The latter is made difficult by the focus of UK psychiatric services on patients with psychosis and issues of risk. Many community assessments of persistently depressed people result in the patient simply being discharged back to their GP without continuing support from specialist services. This is presumably because depressed patients are regarded by psychiatric teams as being less disabled and at risk than those with psychosis or severe personality disorder. However, as Lewis has pointed out: '. . . many people with chronic depression live in extreme isolation, have never worked, cannot travel on their own, and have lives as impoverished as people with chronic schizophrenia' (Lewis, 2016) . Of course, inadequate treatment of depression is not simply a UK issue, but is clearly a worldwide problem, probably stemming from a combination of lack of service provision together with the modest efficacy of psychological and pharmacological treatments (Paykel, 2006; Pratt & Brody, 2014) .
A recent randomised study in the UK compared treatment as usual (TAU) in a community mental health team v. care in a specialist depression service in patients who had experienced persistent depression despite at least 6 months care in secondary services. The findings showed disappointingly little added benefit of the specialist service, even given the availability in the latter of long-term specialist cognitive behaviour therapy, a treatment currently in short supply in UK psychiatric services . This suggests that we need new approaches that are substantially better than our current therapies to improve outcome in treatment-resistant depression (TRD). Alternatively we need to find ways of identifying which patients might respond to which specific treatment in order to decrease the substantial amount of time spent in empirical trials before an effective approach is identified.
TRD: scope of the problem
Generally, clinical depression is regarded as having a favourable prognosis and many people recover in primary care and the community with straightforward psychological or pharmacological treatments or indeed without any specific treatment at all. However, full recovery may occur less frequently than generally believed, particularly in patients seeking treatment. For example, of 1800 depressed patients starting antidepressant medication in the community in the USA, only about a third were in remission 3 months later (Simon et al. 2006) . Similar findings were found in the STAR*D study, a pragmatic investigation of sequenced antidepressant therapies in 2800 US patients with major depression, where first-line treatment with selective serotonin reuptake inhibitor (SSRI) citalopram over 12 weeks was associated with a remission rate of 37% (Rush et al. 2006) . 'Remission' (low post-treatment symptom score) rather than 'response' (at least 50% decrease in symptom score) is the goal of current treatment because persisting depressive symptoms are associated with a higher risk of relapse (Cowen & Anderson, 2015) .
Patients in STAR*D who did not remit with citalopram were offered a series of subsequent treatment steps including switching to a different antidepressant, as well as an number of antidepressant 'augmentation' strategies where SSRI treatment was supplemented with drugs such as bupropion, lithium or triiodothyronine (T3). There seemed to be few important differences in outcome when the various strategies were compared. The main finding of interest was the sharply decreased chance of remission as the number of failed treatment steps increased. Also, after four treatment steps over about 12 months, a third of patients had still not achieved remission and in those that had, there was a high risk of relapse over the next 12 months (Rush et al. 2006) . The patients in STAR*D were not chosen for probable treatment resistance; the study therefore shows that even in unselected depressed patients starting first-line treatment, a substantial minority have a poor prognosis.
The definition of resistant depression varies between different studies. In pharmacological trials carried out by industry, the usual definition is failure to respond to two separate adequate courses of antidepressant medication. This is consistent with the finding in STAR*D that after failure to remit to two treatment steps, the chances of remission with a subsequent therapy is only about 15% (Rush et al. 2006) . However, the problem with pharmacological definitions of resistant depression is that they do not incorporate failure to respond to psychotherapy, an important consideration. Additionally, other factors such as the length of the episode and its severity are clinically significant but not captured by such a definition. The recommendation from the National Institute for Care and Health Excellence (NICE) is to prioritise treatment sequencing rather than identifying particular kinds of treatmentresistant patients (NICE, 2009) and it does seem to be the case that sequencing treatments by algorithm produces better outcomes in depression (Bauer et al. 2009 ). However, eventually it is to be hoped that treatment algorithms can be replaced by strategies that match patients to specific therapies, based on pre-treatment clinical, social and biological markers.
Current pharmacological approaches

Treatment switching
If a patient fails to respond to first-line antidepressant medication, the usual advice, endorsed by NICE, is to switch to a second antidepressant (NICE, 2009 ). Most patients are now treated initially with an SSRI and, rather surprisingly, it seems to make little difference to outcome whether or not they are switched to a second SSRI or a different class of antidepressant, for example mirtazapine or bupropion. The exception to this may be the serotonin and noradrenaline re-uptake inhibitor (SNRI) venlafaxine, which in a meta-analysis of 1500 patients switched from ineffective SSRI treatment, was modestly better than a second SSRI in achieving remission with a number needed to treat (NNT) of about 13 (Papakostas et al. 2008) .
Vortioxetine is a more recently developed antidepressant which is a serotonin re-uptake blocker with modulatory effects on several other serotonin receptor subtypes. The latter action is claimed to produce benefits on cognitive performance which are not simply an indirect consequence of alleviation of depressed mood (Mahableshwarkar et al. 2015) , though the evidence for this in terms of measurable functional improvements, for example, in work performance in depressed patients is not yet available. However, vortioxetine has been studied in depressed patients failing to respond to first-line SSRI/SNRI treatment where in a 'switch' study, it proved more efficacious than the melatonergic antidepressant, agomelatine (Montgomery et al. 2014) .
Some other antidepressant drugs have a clinical reputation for being more effective in severely depressed and treatment-resistant patients. These include the tricyclic antidepressants (TCAs), amitriptyline and clomipramine, which are worth considering in patients with resistant depression if they can be given safely (Cowen & Anderson, 2015) . Similar comments apply to monoamine oxidase inhibitors (MAOIs) (Nolen et al. 1985) , though the use of these agents is limited by drug and food interactions and many younger practitioners do not have experience of prescribing them. Another practical difficulty is that most treatment-resistant depressed patients who might be considered for MAOI therapy are currently taking serotonergic antidepressants such as SSRIs or venlafaxine and such drugs are contraindicated with MAOIs because of the risk of serotonin toxicity. However, stopping drugs such as venlafaxine over a timeframe, which avoids unpleasant withdrawal symptoms, and then leaving a suitable 'washout' period before the MAOI is introduced, can be a difficult exercise for a depressed and despairing patient to tolerate, particularly at a time when even the most severely depressed patients are managed in the community.
There are also economic barriers to the use of some MAOIs currently, with tranylcypromine and isocarboxazid being subject to staggering price increases in association with generic status and a single manufacturer. This issue, which extends beyond drugs used in psychiatry, has been discussed in the media (http://www.bbc.co.uk/news/health-36449913) and is the subject of an enquiry by the Competition and Markets Authority. In the meantime, if an MAOI is to be used, generic phenelzine is still available at a reasonable cost. In this context it is worth noting that the reversible MAO-A inhibitor, moclobemide, does not seem to be as effective as the older non-selective MAOIs in the treatment of resistant depression (Cowen, 2005) .
Combination and augmentation strategies
Combination and augmentation approaches are typically used when switching antidepressant medications has failed to produce sufficient clinical improvement. In both cases, the existing ineffective or partially effective treatment is continued, and the second agent is added. Conventionally, combination refers to the addition of a second drug thought itself to have antidepressant abilities (for example, mirtazapine), while augmentation consists of adding a drug not thought to be an antidepressant in its own right (for example, lithium).
Antidepressant combinations are frequently used, for example the addition of mirtazapine to ineffective SSRI or SNRI treatment. In the USA, the addition of bupropion to ineffective SSRI treatment is also popular. Neither of these approaches is supported by a strong evidence base; however, a large UK trial of mirtazapine addition to SSRIs should be reporting shortly (http://www.isrctn.com/ISRCTN06653773). In the STAR*D study, the addition of bupropion to SSRI treatment was modestly better than buspirone addition in a number of secondary outcome measures .
A wide variety of agents have been employed to augment ineffective SSRI treatment. The best evidence base is for the use of atypical antipsychotic drugs. In a meta-analysis of randomised trials in 3500 patients that compared the addition of placebo with that of an atypical antipsychotic, significant benefit was found for quetiapine, aripiprazole and risperidone to achieve remission with an NNT of 9. Olanzapine was also effective relative to placebo, but the NNT to achieve remission was greater (19) (Spielmans et al. 2013) . Atypical antipsychotics, when used for augmentation of antidepressants, are prescribed in lower doses than those used in the treatment of psychosis, for example 2.5-10 mg of aripiprazole, or 50-300 mg of quetiapine. Despite this, tolerance of atypical antipsychotic addition in depression can be problematic with side effects such as sedation and weight gain with quetiapine and extrapyramidal movement disorders with aripiprazole. Significantly, the number needed to harm (NNH) with antipsychotic drug augmentation, reckoned by dropouts from randomised trials through adverse effects, is only about twice as great as the NNT (NNH = 17) (Nelson & Papakostas, 2009 ).
Other agents used in augmentation of ineffective antidepressant treatment include lithium and T3. Meta-analyses continue to demonstrate that lithium addition is effective in producing an antidepressant response but overall, despite the long history of lithium use for this indication, the number of patients studied (under 250) is quite small. In addition, most of the earlier studies investigated lithium combined with TCA treatment and there are less data on the utility of lithium when added to SSRI and SNRI treatments (Nelson et al. 2014) . However, the well-established ability of lithium to lower suicidal behaviour in mood disorders (Cipriani et al. 2013 ) is an important consideration in its use in resistant depression.
Most studies of T3 have also involved addition to TCA treatment and there have been few recent investigations. In the STAR*D study, T3 (25-50 µg daily) was numerically superior to lithium in producing remission in patients who had failed to respond to two previous antidepressant treatment steps and T3 was better tolerated. However, remission rates of both treatments were low (23% v. 16%) . Numerous other agents have been trialed as augmentation agents, some of which are listed in Table 1 . A number of these, for example, S-adenosyl-methionine, are of particular interest because of their tolerance and safety, and are worth exploring further in larger scale investigations.
In a network meta-analysis of 48 trials involving over 6500 participants, Zhou et al. (2015) assessed the effect of several augmentation strategies in TRD. The agents studied included atypical antipsychotics, lithium and T3 but also methylphenidate, pindolol, lamotrigine and buspirone. The meta-analysis found that quetiapine, aripiprazole, T3 and lithium were significantly more effective than placebo, with the most robust efficacy estimates for aripiprazole and quetiapine. Controlled studies of atypical antipsychotic augmentation in resistant depression are generally short-term and the appropriate duration of treatment in patients who remit is not well established. In naturalistic studies, the majority of patients apparently stay on combination treatment for several months (Pae et al. 2015) .
New approaches
Ketamine and related agents
Ketamine is a general 'dissociative' anaesthetic which blocks a subtype of glutamate receptor called the N-methyl-D-aspartate (NMDA) receptor. In psychiatric research, ketamine has been employed as a pharmacological model of schizophrenia because, at subanaesthetic doses, it produces transient psychotic symptoms and cognitive impairment. This observation has contributed to the NMDA receptor 'hypofunction' hypothesis of schizophrenia (Olney et al. 1999) . More recently, it has been demonstrated that administration of ketamine at sub-anaesthetic doses (usually about 0.5 mg/kg) can produce striking amelioration of depressive symptoms in patients with resistant depression. The antidepressant effects of ketamine emerge as its dissociative effects wane, about an hour following intravenous administration. Perhaps more strikingly, in a proportion of patients these antidepressant effects are prolonged, in some cases for up to a week. A number of systematic reviews of the antidepressant effect of ketamine have appeared. For example, Kishimoto et al. (2016) found in nine randomised controlled trials that relative to placebo (intravenous saline or midazolam) ketamine produced a significant antidepressant response from the end of the infusion lasting up to 7 days post treatment with an NNT of 2-5. The same report also analysed five placebo-controlled, intravenous trials of non-ketamine NMDA receptor antagonists developed by industry. Here the findings were positive but less striking than those of ketamine, with the drugs proving superior to placebo in terms of response between days 2 and 5.
Consistent with its effect to alleviate depressed mood rapidly, ketamine has also been reported to diminish concomitant suicidal ideation markedly, an effect of potentially great clinical significance. However, in a review, Wilkinson & Sanacora (2016) caution that ketamine's alleviation of suicidal thinking, like its effects on depression, are transient, and it is not yet clear that any antisuicidal activity of ketamine is distinct from its antidepressant effect. They suggest further controlled trials, specifically in patients with high pre-treatment levels of suicidal thinking.
The main clinical problem in using ketamine is, of course, the transient nature of response. Thus far it has not been possible to maintain the therapeutic effect of ketamine with readily available glutamatergic agents such as riluzole and memantine (Mathew et al. 2010) . New forms of ketamine that can be administered more continuously, orally or intranasally, are being developed and are in clinical trials. Here the issue will be to assess whether the antidepressant effects of ketamine can be sustained without the development of therapeutic tolerance or safety concerns (for example, dependence, psychosis, bladder toxicity). A 
Anti-inflammatory
Possibly effective in small randomised trials (Nemets et al. 2002) a Adapted from Cowen & Anderson (2015) .
potentially important development, based on animal studies, is the suggestion that the antidepressant effect of ketamine may depend principally on the ability of its active metabolite, hydroxynorketamine, to stimulate another subtype of glutamate receptor, the AMPA (α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) receptor (Zanos et al. 2016) , although whether efficacious levels of the metabolite are achieved with the ketamine doses used has been disputed (Collingridge et al. in press) . Nevertheless, hydroxynorketamine could be free of many of the safety problems associated with ketamine and studies of its clinical efficacy in depressed patients are therefore a priority. As noted above, the compelling antidepressant effect of ketamine has led to the development by industry of novel agents acting on the glutamate system, particularly the NMDA receptor. For example, traxoprodil is a selective antagonist at the GluN2B subtype of the NMDA receptor, while lanicemine is a 'low trapping' nonselective antagonist of the NMDA receptor which should theoretically be associated with fewer psychotomimetic effects than ketamine. Both drugs showed promising and rapid antidepressant effects in early studies, but phase 2 trials were disappointing and drug development abandoned. Another approach has been to develop agents acting at the glycine modulatory site of the NMDA receptor such as the partial agonist, GLYX-13 (Rapastinel), which is currently in phase 3 trials in patients with major depression (Papakostas & Ionescu, 2015) .
Nitrous oxide has interesting pharmacological parallels with ketamine in that it is also an anaesthetic with antagonist properties at the NMDA receptor (Jevtović-Todorović et al. 1998) . In a double-blind, placebo-controlled crossover study, Nagele et al. (2015) found that nitrous oxide (50% gas and air) administered for 1 h produced an antidepressant effect in patients with resistant depression, which lasted for the following 24 h. Like ketamine, nitrous oxide is misused for its euphoriant and psychedelic properties and prolonged use has been associated with acute vitamin B 12 depletion with serious adverse neurological and psychiatric consequences (Blanco and Peters, 1983) .
Finally, another psychedelic agent, psilocybin, a serotonin receptor agonist, has been examined for its potential in the treatment of resistant depression. The mechanistic notion here is rather different from that of treatment with NMDA receptor antagonists and relates more to the long-term psychological and spiritual impact of the psychedelic experience. Thus, it is suggested that a few treatments with psilocybin can produce enduring benefits in personal adjustment and well-being.
Testing this suggestion in a controlled setting is challenging. Carhart-Harris et al. (2016) carried out an open-label study in 12 patients with resistant depression who received two psilocybin doses administered 1 week apart. The psilocybin was well tolerated and produced a rapid and striking decrease in depressive symptoms which, in half the group, was maintained at 3 months. Clearly the therapeutic use of psilocybin is made difficult by the idiosyncratic nature of the psychological response and the need for intensive support and monitoring during administration of the treatment. In the UK, psilocybin is also a class A substance, making possession without a special Home Office licence illegal. However, the fact that psilocybin might produce therapeutic benefit in psychiatric conditions for which current pharmacological and psychological treatment are of only limited effectiveness, makes further careful study worthwhile. Nevertheless, it is important to remember that psychiatry has a troubled history with dramatic, physical treatments some of which were eventually revealed to be of no specific therapeutic value but certainly harmfulinsulin coma treatment is an example.
Pramipexole
Many of the symptoms of depression, for example anhedonia and loss of motivation, involve brain mechanisms that are regulated by dopamine neurons (Dunlop & Nemeroff, 2007) . Despite this, few antidepressants have direct effects on dopamine neurotransmission with the exception of MAOIs and, to some extent, bupropion. The dopamine agonist, pramipexole, is widely used in the treatment of Parkinson's disease and there have been placebo-controlled trials in depression, with the most positive findings obtained in bipolar depressed patients (Goldberg et al. 2004; Zarate et al. 2004) . In patients with resistant unipolar depression, one placebo-controlled study of 60 patients showed equivocal benefit (Cusin et al. 2013) while the combination of escitalopram and pramipexole as a first-line treatment of depression seemed less effective than either drug given alone (Franco-Chaves et al.
2013).
A recent case series reported on 42 outpatients, 24 with major depression, the remainder with bipolar depression. Patients were refractory to current treatments and all had failed at least four treatment steps. Eight had also not responded to ECT treatment. Pramipexole was added in a single dose at night to current therapy starting at 0.25 mg daily, aiming for a dose of 2 mg over about 3 weeks. Patients tolerating the 2 mg daily dose but not responding had further dose increases up to a maximum of 5 mg a day. The average dose of pramipexole given was about 2.5 mg a day. The results of the intervention were striking for patients with this degree of treatment resistance in that 20 patients remitted and a further 12 responded. Ten patients were non-responders but in eight, the reason for this was non-tolerance of pramipexole. Patients were followed up for a mean of 15 months with a low relapse rate being apparent in those patients in whom pramipexole was maintained (Fawcett et al. 2016) .
Clearly such findings need to be confirmed by double-blind controlled trials. It may be possible to find clinical or neuropsychological markers, which will identify patients likely to respond to pramipexole since it would be predicted that pramipexole would particularly target symptoms such as anhedonia and low motivation. An important clinical point is that the case series used rather higher doses of pramipexole than those reported in clinical trials. It may be therefore that adequate dosing of pramipexole is important in securing a positive clinical benefit. Finally, the case series excluded patients with any evidence of psychotic symptoms at baseline; this seems prudent in view of the known ability of pro-dopaminergic agents to induce psychosis in vulnerable individuals.
Most psychiatrists will not be familiar with the use of pramipexole in clinical practice. It is therefore important to be aware of common adverse effects such as nausea and sleepiness in the early stages of treatment, as well as the possibility of rare, but serious problems, such as sudden sleep attacks, impulse control disorders, compulsive behaviours and dyskinesias.
Anti-inflammatory agents
Depression is associated with increased blood markers of peripheral inflammation, for example, C-reactive protein (CRP), interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-α) (Raison & MIller, 2011) . There is also preliminary evidence of central inflammation in depression as judged by the increased cortical and subcortical binding in vivo of a specific PET (positron emission tomography) ligand to the translocator protein, a marker of microglial activation (Setiawan et al. 2015) . These phenomena show association rather than causation, but it is well recognised that treatment with inflammatory cytokines such as interferon, produces symptoms of major depression in a substantial proportion of patients (Udina et al. 2012) . The mechanism of this effect has been intensively studied and may involve changes in glial function and glutamate release (Taylor et al. 2014) . It is also possible that inflammation induced activation of the tryptophan metabolising enzyme, IDO (indoleamine 2,3-dioxygenase), would have the effect of lowering tryptophan availability for serotonin synthesis and also producing neurotoxic metabolites such as quinolinic acid (Wichers et al. 2005) .
From the point of view of resistant depression, it is of interest that patients with higher levels of inflammation tend to do less well with conventional antidepressant treatment (Carvalho et al. 2013) . Interestingly, Uher et al. (2014) found that patients with low levels of CRP showed a better response to escitalopram than to the TCA, nortriptyline; however, the converse was the case when CRP levels were 2 mg/l or greater. If this finding is reproducible it might be of significant clinical use in that a simple and widely available blood test such as CRP could serve as a baseline predictor, indicating which patients would do better with noradrenergic rather than serotonergic antidepressants as a first-line treatment.
There may also be a role for specific antiinflammatory treatments in patients with resistant depression. For example, the TNF-α antagonist, infliximab, was found to be effective in patients with resistant depression who had high baseline levels of CRP (Raison et al. 2013) . This however was a post hoc analysis and prospective studies are needed to see whether this relationship can be replicated. There is also a meta-analysis suggesting benefit of the COX-2 inhibitor, celecoxib, as an adjunct to the first-line treatment of major depression with either serotonergic or noradrenergic antidepressants (Na et al. 2014) .
In a larger meta-analysis of several different antiinflammatory agents (14 randomised trials with over 6000 participants), Köhler et al. (2014) reported that overall, anti-inflammatory treatment was associated with significant improvement in depressive symptoms, though much of the benefit was accounted for by the celecoxib studies. The authors caution that their meta-analysis showed much evidence of heterogeneity together with the possibility of treatment bias. Moreover, observational studies suggested that nonselective NSAIDS might be associated with worse treatment outcome in depression, though confounding by indication was a possible factor for this finding. Anti-inflammatory treatments did not seem to increase gastrointestinal and cardiovascular adverse effects.
Conclusion
Patients with TRD in the UK are often not well served by the current configuration of psychiatric services, tending to fall in the gap between primary care and specialist services. This review has focused on pharmacological treatment, but this is not to say in any way that psychological treatments are unimportant in resistant depressionquite the contrary. In primary care, there is good evidence that CBT is effective in the treatment of resistant depression (Wiles et al. 2013 ) and patients with more refractory depression can be helped by long-term psychodynamic therapy, with gains continuing to accrue after the end of treatment (Fonagy et al. 2015) . Psychological treatment can be particularly important in relapse prevention, which is a major problem in TRD, even when a good clinical remission has been obtained and medication continued (Cowen & Anderson, 2015) . The main problem in instituting specialised psychological treatment is lack of availability. In addition, there continues to be a role for electroconvulsive therapy and perhaps other stimulatory treatments, in the management of resistant depression (see Cowen & Anderson, 2015) .
From the point of view of pharmacological treatment, there is now sufficient high-quality evidence to allow effective sequencing of therapies, starting with simple changes such as antidepressant switching and moving on to evidence-based augmentation strategies. This means that pharmacological treatment in depression should be organised around a rational plan where failure to respond prompts an active change in treatment. Basing clinical prescribing decisions on regular measurement of symptoms and side-effects with standardised rating scales can improve outcome (Guo et al. 2015) .
The best-established augmentation treatment is now the addition of low-dose atypical antipsychotic drug treatment, with quetiapine and aripiprazole having the best evidence base. The fact that these two treatments have contrasting adverse event profiles means that an attempt should be made to match patients to the agent they are most likely to tolerate. Other older augmentation treatments such as lithium and T3 also worth considering, and it would be a pity if the often effective combination of lithium and MAOIs were to be lost from clinical practice (Cowen, 2005) .
For the future, the development of ketamine as an antidepressant has stimulated much clinical interest and research development and it seems likely that glutamatergic treatments for depression will become available over the next few years, either more easily administered forms of ketamine or other agents hopefully free of dissociative effects and the other potential dangers of ketamine treatment. Whether these new treatments will target NMDA receptors or other glutamatergic mechanisms remains open.
The identification of patients with evidence of concomitant inflammation offers a great opportunity to stratify patients to a treatment that might target a key aspect of pathophysiology. The exciting developments in drug therapies acting on the immune system for other medical conditions offers great opportunities for therapeutic repurposing provided such drugs can be used safely in psychiatric disorders. Finally, the development of pramipexole as an antidepressant is intriguing and if the recently reported benefits can be confirmed, dopamine receptor agonism may offer significant benefit to those treatment-refractory patients who fair poorly with current approaches.
